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INTRODUCTION
Ret& agrichemical dealers have become increasingly familiar with the concept of containment over the past several years. Currently, containment regulations are in place in 13 states, and are being drafted in 7 others. Agrichemical dealers in these states will be required to assess the potential environmental impact of their operating practices on the land under and around the retail production site. These dealers, both dry and fluid, will be required to install containment around their fertilizer storage and material transfer points to prevent spilled fertilizers and chemicals from contaminating the soil and/or surfacegroundwater resources. Typically, containment includes concrete loading/unloading pads, dikes around tanks and mixing equipment, synthetic liners under storage tanks, storm water retention systems, etc.
Obviously, the addition of these containment structures or devices will increase dealer costs. Since the investments will be "dry" or passive, no increase in returns is expected that can be directly attributed to this investment in the traditional sense. However, these increased costs will impact profitability, and in order to maintain margins, dealers will have to adjust marketing, pricing, and operational strategies accordingly in most instances. Their options include: (1) increasing tonnage at current prices, (2) increasing product prices, (3) reducing costs, or (4) accepting a lower return. Typically, the fertilizer dealer will attempt to use a combination of the above options in order to maintain profitability. However, no single best strategy exists for all dealers.
A recent survey of TVA model site and individual technology demonstration dealers attempted to gain insight into the impact these investments in containment structures, changing operating practices, and state containment regulations were having on annual production costs. The survey revealed that only 3 of the 27 demonstrators responding to the survey had made initial estimates of the additional annual costs that would be incurred as a result of the environmental investment. Thus, it is apparent that a methodology for estimating annual environmental costs, based on the level of investment, would be useful to agrichemcial dealers for planning purposes prior to the actual investment.
The purpose of this paper is to (1) provide the agrichemical dealer a methodology for quickly estimating the potential impact that environmental investments will have on annual production costs, and (2) to evaluate the effectiveness of alternative management strategies employed to offset some, or in some cases, all of these additional costs.
IMPACT OF ENVIRONMENTAL INVESTMENTS ON ANNUAL PRODUCTION COSTS
The first step in the analysis is to annualize the fixed costs associated with the proposed environmental investment. Annual k e d costs would include (1) depreciation, (2) maintenance and repairs, (3) taxes and insurance, and (4) interest costs. The actual costs incu~ed by agrichemical dealers will vary, but preliminary estimates can be reasonably approximated. Depreciation, in this paper, is calculated based on the straight-line method, no salvage value, and a 15 year life of the environmental asset. Annual maintenance and repair costs associated with pollution prevention structures at TVA demonstration sites averaged 2.5-percent of initial investment in environmental structures. Annual taxes and insurance cost at the TVA demonstration sites averaged 2.2-percent of initial environmental investment. Interest costs are calculated based on a 10-percent annual rate with a 3 year payoff.
Using this approach, estimated annual costs associated with environmental investments ranging from $5,000 to $500,000 are presented in appendix table 1 and shown graphically in figure 1 on the following page. To use this table, read down the left-hand column for the appropriate investment and then read across to the right-hand column for the associated annual cost. For example, the estimated annual costs associated with the $100,000 median investment in environmental structures at 18 TVA demonstration sites would be equal to $18,245 per year.
The argument could be made that there are also environmentally related variable costs that should be considered. However, in most instances, these operating costs are labor related and represent a more efficient utilization of the existing labor complement rather than an addition to it.
IMPACT OF ENVIRONMENTAL INVESTMENTS ON BREAK-EVEN TONNAGE AND PROFITS
Appendix table 2 contains the initial assumptions on tonnage, price, and profitability for a hypothetical agrichemid site prior to the environmental investment being made. Annual tonnage is assumed to be 10,000 tons per year with an average blended selling price for all fertilizer products of $214.20 per ton. Variable operating costs, comprised of the blended cost per ton of raw materials used in the production of fertilizer products, are equal to $190.00 per ton. Fixed costs are assumed to be $200,000 per year or $20.00 per ton. This ratio of price to cost yields an initial net profit margin of 2-percent for the business unit prior to environmental outlays. Given these assumptions on profitability, what impact does the increase in annual costs arising from environmental investments have on tonnage and/or product pricing if the dealer wants to maintain his current financial position? Though the most accurate estimates would be obtained from a detailed economic analysis, the concept of "Contribution to Overhead" (CTO) can be used to obtain "ball park" estimates.
The CTO shows the portion of each unit of sales that remain after variable costs are covered and that can be applied toward fixed or overhead costs. The dollar value of additional sales required to offset annual environmental costs is generated by dividing the estimated annual cost of the environmental investment by the CTO. The additional fertilizer tonnage required to generate this sales volume is calculated by dividing the additional dollar sales volume by the blended selling price for fertilizer products. In this example, the cost of raw materials was assumed to be the only variable cost although any cost that is variable in nature should be included. However, in most cases raw materials cost dominates variable cost and therefore is a good proxy for total variable cost.
By definition, the CTO changes as product prices andor variable costs change. As the CTO changes so does the sales volume required to offset the additional annual cost associated with a specified investment. Conversely, as product prices change, so does the tonnage necessary to generate a specified sales volume for a given CTO.
The data in Appendix Table 3 illustrate the relationships discussed above. This table contains: (1) the estimated annual cost associated with alternative levels of environmental investment (columns 1-2), (2) the estimated additional dollar sales volume and tonnage (over and above current sales levels) that must be generated to cover the annual cost of environmental investment and maintain profitability (option 1, columns 3 4 , and (3) the sensitivity of sales volumdtonnage, as well as the CTO and facility break-even tonnage, to changes in product pricing.
OPTIONS AVAILABLE TO THE AGRICHEMCIAL DEALER
To illustrate the mechanics of the process and how it can be used to evaluate the financial impact of investments in fertiiiir containment, let's assume a $100,000 investment in containment is required to meet regulatory requirements. The annual cost of this investment is estimated to be $18,245 (from appendix table 1). What options or management strategies are available to the dealer to offset the additional environmental costs and maintain profitability?
ODtion 1-Increase Annual Tonnape With No Price Increase
An agribusiness dealer who is operating on a positive net margin can offset at least a portion of the annual environmental costs by increasing annual tonnage. The additional dollar sales volume and associated tonnage that must be generated to cover environmental costs and maintain pre-investment profitability is found in appendix table 3, columns 3 and 4.
In this example, the additional sales and tonnage required to offset the annual cost of the environmental investment is estimated to be $161,489 and 754 tons respectively. The additional sales volume is calculated by dividing the additional annual cost ( The agribusiness dealer may or may not have the capability of increasing his annual tonnage 754 tons which is equal to about a 7.5 percent annual increase. If the dealer cannot find the additional tonnage in his market, as a result of current commodity programs, lower average application rates, or the dealer competition in the market area, other options should be evaluated.
ODtion 2-Increase Product Prices
A second option that may be available to the dealer is to increase product prices, which in turn increases the CTO (assuming variable costs remain constant) and reduces the sales volume and tonnage required to offset the increased cost and remain in a stable financial situation. These options are shown in columns 5-10 of appendix table 3, and illustrated graphically in figure 2 on the following page.
Here we see that if product prices increase fiom $214.20 to $220.50, increasing the net profit margin fiom 2 to 3 percent, the CTO increases to $0.1383. The increase in CTO reduces the dollar sales required to offset the cost of the investment from $161,489 in Option #1 to $13 1,90 1. The additional tonnage necessary to generate this new sales volume declines from 754 to 598 tons. This data, which illustrates the impact that product pricing has on break-even sales and tonnage, is represented by the top two lines in figure 2.
If the dealer can increase the average selling price to $224.70, increasing the net profit margin to 4-percent, the sales volume required to offset the cost of the investment would decline still further to $1 18,144 or 526 tons; and increasing the net margin to 5-percent would reduce the additional sales volume to $107,358 or 469 tons.
The recent TVA survey of demonstration dealers revealed that all dealers had attempted to increase tonnage and prices. While 80-percent of the demonstrators reported tonnage increases, about half indicated that increased tonnage had offset 28-percent of their additional annual costs. All the demonstrators indicated they had tried to increase product prices but were limited by their competitors, many of whom were still in non-compliance with containment regulations. However, about half of the respondents reported that increased product prices had offset 40-percent of the additional environmental costs. Unfortunately, the demonstrators reporting these two sets of numbers were not necessarily the same so the percentages are not additive. What was clear was that these dealers were pursuing a mix of management strategies designed to offset the cost of their environmental investment.
Agricultural market factors and competition among agrichemical dealers will limit the extent to which tonnage and/or price increases can be used to offset increased costs associated with environmental investments. Therefore, the astute dealer must determine the maximum price the farmers in his market area are willing to pay, set his prices accordingly, and then aggressively compete for market share. If environmental costs are still not covered, or attaining additional market share is not feasible, the dealer must then cut costs to maintain or improve profitability.
ODtion &Reduce Costsfincrease Product Prices
The cost structure for a typical agrichemical facility is shown graphically in figure 3 . While the data is hypothetical in nature and follows the example used in this paper, it does closely represent the basic cost structure TVA has observed in the agrichemical industry over the past 15 years.. That being, variable costs account for 80 to 90 percent of total annual cost of production at mature agrichemical facilities. Variable costs, primarily consisting of raw material costs, are constant and in the example are set at $190.00 per ton. However, annual fixed costs, when converted to a per ton basis, decline as annual production increases. The decline is relatively sharp initially, and then "flattens" out after about 4,000-5,000 TPY of production is achieved. The end result is that total cost too becomes relatively constant after 4,000-5,000 TPY as economies of scale are attained. Until such time as additional investments are made to increase plant capacity the only way to quickly and effectively reduce the total cost of production is to lower the delivered cost of raw materials.
Production costs can also be lowered by reducing expenditures for maintenance and repairs, reduce "part-time labor expenditures, and eliminate those farmer services and/or product lines that have only marginal returns. These reductions may also facilitate the retirement of fixed assets, thereby reducing annual fixed costs. However, these reductions may also impact production and application capacity and efficiency as well as a loss of market share, so care must be taken before these changes are implemented.
It is important to remember that the additional sales and tonnage required to maintain profitability are directly impacted by the product pricing and the level of variable cost. As VariablrCosts E3 FbcedCosts variable costs are lowered (i.e. reduced raw material costs), the CTO increases and results in less additional sales and tonnage being required to offset the costs associated with an investment. A reduction in fixed costs does not change the calculated CTO value and thus does not lower the additional sales required even though the net profit margin is increased and facility break-even tonnage is reduced.
For example, ifvariable costs could be reduced by $5 per ton to $185, the new CTO would be $0.1363 (appendix table 4, Option 3A). The sales volume required to offset the $18,245 annual cost of the environmental investment would decline from $161,489 in Option #1 to $133,837 and additional tonnage would decline from 754 tons to 625.
A combined management strategy of reducing variable costs and increasing product prices offers the greatest probability of maintaining or improving profitability (Option 3B in appendix table 4, and the lower two lines in figure 2 ). Using this combined strategy, additional sales were reduced by an additional $25,438 or 122 tons over increasing prices only as defined in Option #2. In addition, the net profit margin increased by almost 2.5-percent and facility break-even tonnage declined by an average ofjust over 1,000 tons.
ODtion &No Increase in Tonnape or Price
The only viable option for many dealers may be to just absorb the additional cost associated with environmental investments. In this example, the dealer had a 2-percent initial net profit margin; if the additional $1 8,245 annual costs were simply absorbed, the profit margin would decline to 1.12-percent.
However, in many cases where dealers are operating near break-even, absorbing additional costs would result in a negative profit margin; and may be a viable option in the very short run--the dealer will stay in business as long as variable production costs are covered. Market conditions do change. A competitor may go out of business fleeing up market share, or raw material costs (variable costs) may decline, resulting in changes in CTO that make break-even sales and tonnage attainable. Also, there are many tangible and intangible benefits associated with environmental investments that tend to enhance profitability.
Summary
Without question, containment requirements will cause adjustments in the retail fertilizer industry. The companies that already have good environmental management practices in place probably will increase their market area (and tonnage) at the expense of the lowvolume, low-margin, operations.
Containment costs will have a significant impact on the profit/volume relationship of fertilizer operations. Aggressive dealers will need to enter into these investment decisions with estimates of the probable impact on profitability and options for ensuring the longterm economic viability of their operation.
The purpose of this paper has been to provide the retail fertilizer dealer with a "quick and dirty" approach to estimating the potential impact of environmental containment on his business's financial future. It is not meant to be a substitute for the more rigorous and detailed financial analysis needed when contemplating a decision of this potential impact. 
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